INTRODUCTION
The southern Thomson Orogen region in NSW covers an area of approximately 75 000 sq km (five 1:250 000 map sheets) that extends from Tibooburra and White Cliffs in the west, across to Tilpa and Bourke in the southeast, northwards to Hungerford and along the Queensland border ( Figure 1 ). Bedrock is typically masked by extensive regolith layers and sedimentary basins, thus geophysical surveys and drilling programs are required to understand basement geology and assess mineral potential. Since its commencement in 2013, the collaborative Southern Thomson Orogen project of Geoscience Australia (GA), the Geological Survey of New South Wales (GSNSW) and the Geological Survey of Queensland (GSQ) has brought renewed focus to the region.
The initial geophysical-geological interpretation of the study region by GSNSW (Hegarty, 2010) provided a first-pass basement map that delineated lithological units and stuctures on the basis of aeromagnetic trends and available geological information. Fault and fracture pattern sets were identified and traced, but their mapping was limited to a 2D map representation of the fault traces at the basement surface. The behaviour of faults -in particular their penetration depth, dip, and geodynamics -needed further investigation to improve the 3D understanding and to help unravel the complex and poorly understood structural history of the region.
Sources of relevant structural information in the region are mainly from peripheral areas of outcrop ( Figure 2 ):
 geological mapping and reports by the GSNSW for the Koonenberry Belt along the western margin, including the Warratta Group in the Tibooburra and Yancannia areas (Greenfield et al., 2010 )  recent papers interpreting the 2005 seismic survey on the geodynamic significance of the LachlanThomson boundary focussing on the major north-
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dipping Olepoloko Fault (including Glen et al., 2013) in the Tilpa area  geological mapping and reports for the Mount Oxley and Byrock 1:100 000 map sheet areas southeast of Bourke by the GSNSW (Burton et al., 2012 and Gilmore et al., in prep) , including details of metamorphism and structure from the Kenilworth area (Burton, 2010) Few mineral exploration drill holes have tested geophysical anomalies beneath sedimentary rock cover for most of the region. Esso Mineral Company of Australia (1965) reported structural inferences from deep drilling along the Culgoa aeromagnetic lineament to the northeast of Enngonia.
The current investigation has interpreted existing and reprocessed geophysical surveys -regional aeromagnetic data, gravity data, and limited seismic lines -with the aim of improving the understanding of the 3D structural framework.
INTEGRATION & INTERPRETATION
The current interpretation used GIS and 3D software to integrate publicly available geophysical datasets: Short wavelength aeromagnetic trends through much of the study area reflect basement sources at depths of approximately 100 to 400 m (beneath cover rocks). These provide sufficient magnetic fabric to subdivide structural domains and identify intrusive units (Figure 3 ). Fracture patterns were interpreted from trend discontinuities and domain boundaries, and a subjective assessment made on their relative importance (major and minor faults, and fracture sets). Major faults were identified within existing fault systems, or named and defined (Figure 4 ).
Gradients within magnetic and gravity data were enhanced using Intrepid WormE software, generating multiscale edge contours at various continuation heights. Two sets of intervals were studied to understand the contrasts with increasing depth -an existing set from 1 to 20 km, and a new set from 20 to 65 km. Gradients above and below 20 km are compared in Figure  5 .
MAJOR STRUCTURES INVESTIGATED
The continuity, dip and depth extent of identified major faults has improved some understanding and indicated alternative ideas for others:  Culgoa Lineament: the narrow aeromagnetic anomaly extends for over 200 km and represents a fundamental, steeply dipping zone of faulting which forms a slight basement high. Significant dragging in rock fabrics to the north implies a component of dextral shearing. sections and by a strong gravity gradient in the south, it is most obvious in magnetic data to the north. Several other interpreted thrust faults that trend parallel to the Tongo Fault and have similar magnetic character are not as obvious in gravity data, possibly due to a lack of lithological contrast.  An unexpected extensive, penetrative gravity gradient is evident trending northwest of Louth through the centre of the study area. This gradient has an unusual orientation (fault patterns dominantly trend westnorthwest; Figure 5 ) and it cuts across the interpreted Myrong granite.
CONCLUSIONS
Geophysical data sets for the southern Thomson Orogen in NSW have provided some specific constraints which have helped to define major structures. The use of seismic data is limited by the irregular distribution and the age of surveys available, and accordingly some faults of interest have poor or no seismic coverage. The use of multiscale edge gradients, particularly for gravity data, has provided interesting constraints and new insights on penetration depths for various faults.
This mapping of structural domains and assembling of the 3D framework of major fault architecture has used available geophysical and geological information, and has shown particular structures where strategic potential field models could improve the understanding at deeper crustal levels.
The results provide a framework and context for geochronology work underway. They increase understanding of kinematics and fluid flow pathways for mineral systems studies within the Southern Thomson Orogen Project area and may assist future exploration models.
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